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LAND USE AND ENERGY UTILIZATION
FOR THE ST. LOUIS SMSA
Norval D. Wallace and Alfred Kahn
Southern Illinois University-Edwardsville

Abstract
The sensitivity of energy consumption to the residential patterns
of the population growth in the St. Louis region between 1970
and 1995 is investigated. Methodology is presented for computing
transportation and residential energy consumption, making maximum
use of local data in a manner which is intimately tied to land
use. Results of energy computations for a 1995 land use plan
developed by East-West Gateway Coordinating Council and four alter
natives are presented. The results are put into perspective with
other related energy conservation measures.
1.

INTRODUCTION

Two of our nation's most critical re
sources are land and energy. Awareness of
the need to conserve the land resource was
explicitly expressed by Patrick Geddes in
19151 and the regionalists in the 1920's.2
Conservation of the regional land resource
through sound planning of land use is the
most common of the planner's stock of
goals. Although the National Resources
Committee recognized the need to conserve
energy resources in 1939, it also recog
nized that the abundant energy heritage of
the American people had led to "profligate
waste in both production and use."3 Ex
tending the availability of electricity to
rural America was an important under
taking of the Roosevelt administration in
the 1930's and substitution of machine
energy for human labor has been a broad
social goal accepted by most political
philosophies from left to right. Limita
tions on energy use, however, had not been
of concern to planners before the 1973
OPEC oil embargo, and land use plans have
not incorporated explicit energy considera
tions. The need for understanding the
interdependence of land use and energy is
presently acknowledged, but little has
been done to demonstrate the tradeoffs
that can be made.
Carroll, et al1* have discussed general
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systems methodology for analyzing energy
and land use and have applied this method
ology to a study of Suffolk County, New
York, a suburban New York County on Long
Island. Kydes, et al5 have discussed
their land use and energy model in some
detail and have also applied it to the
Suffolk County region, as defined by
Carroll.1* Edwards and Schofer have inves
tigated general spatial structures for
urban areas and their relationship to
energy consumption. Roberts7 has per
formed a study of energy and land use for
the Washington, D.C. metropolitan area.
The general impression obtained from
reading these and other studies is that
there is a potential energy saving to be
accrued by proper land use management,
but the amount of saving is difficult to
determine. In addition, these studies
were frequently hampered by having to
adapt national or broad regional data or
general land use/energy models to obtain
local results.
The land use/energy model that is de
scribed in this paper is designed speci
fically for the St. Louis Standard Metro
politan Statistical Area (SMSA). The
model is explicit in the spatial location
of land use activity, and the computation
of energy consumption is intimately tied
to the land use model. These two essen
tial features make the model suitable

for determining the sensitivity of energy
use to land use in the SMSA. Moreover,
using the model provides planners with
much more precise information regarding
energy sensitivity to land use in the
St. Louis region than using national
models and trying to adapt them to local
conditions. The methodology used in this
study, however, is adaptable to other
local regions, provided the necessary
local data can be obtained.
The study focused on two aspects of land
use planning: residential configuration
and the resulting impact on transporta
tion. Variations in industrial and com
mercial land use location produce negli
gible impact on energy consumption ex
cept when (1) industries choose their
location on the basis of proximate energy
resources and (2) when the use of energy
for work-related trips is affected. The
gain in energy efficiency from locating
industries so that one uses the waste
heat of another is a desirable goal. How
ever, such activity (including potential
district heating for residential) is con
sidered to be a specific design problem
outside the context of this modeling ef
fort. A larger number of small employment
centers would result in minimized journey
to work mileage only if workers valued
such proximity so highly that a conscious
effort were made to live close to work
and if workers also changed their resi
dence when they changed their employment.
The mobility of our society suggests that
this seldom happens. Varying the loca
tions of commercial and industrial centers
affects energy use, and it is reasonable
to consider such variations. However, the
practicality of initiating policies which
cause such variations is much less than
the practicality of causing variations in
residential growth patterns. Therefore,
the study concentrated on the potential
impact on energy consumption of changes
in location of new housing in the future
and the related travel impacts of such
housing location.
It is clear that planning decisions for a
metropolitan area will not be made solely
on the basis of minimizing energy con
sumption. However, it is important for
planners to have an idea of the sensitiv
ity of energy consumption to metropolitan
population location and associated land
use. To what extent would reasonably
achievable shifts in future residential
land use result in energy savings? What
impact would such shifts have on energy
used in transportation? How do such
measures compare in energy savings with
other related potential measures?

above. The methodology of the model is
described and the results of baseline
calculations for the year 1970 are re
ported. The model is then used to study a
basic plan developed by the East-West
Gateway Coordinating Council (EWGCC) for
the year 1995 and four alternatives to
that plan: two alternatives in which there
is assumed to be increased residential
growth in the city and near-suburban
areas and less growth in fringe-suburban
and rural areas (alternatives A and C);
and two alternatives in which there is
assumed to be increased growth in fringesuburban and rural areas and less growth
in the city and near-suburban areas
(alternatives B and D). The differences
in energy consumption projected by these
alternatives are then discussed in the
context of related energy conservation
measures.
2.
2.1

METHODOLOGY

TRANSPORTATION

Figure 1 contains a flow chart of the
computer program for computing personal
trips in the SMSA, and Figure 2 contains
a flow chart for computing transporta
tion energy use. This section describes
the methodology used to develop the
models incorporated in the computer
programs.
The first step in developing the trans
portation model is to divide the region
under study into zones and to determine
population and employment figures for
each zone. The zonal system used in this
study, as well as the population and em
ployment figures for each zone, have been
provided by the East-West Gateway Coor
dinating Council.8*9 In this study the
SMSA is divided into 395 zones. The first
390 zones (referred to in this report
as the internal zones) cover the portion
of the SMSA normally used by the EWGCC
for their transportation planning network.
The last 5 zones (referred to in this
report as external zones) cover the
remaining portion of the SMSA for which
the EWGCC supplies population and employ
ment projections, but which are not
normally included in the transportation
planning network. Population figures for
each zone are given by three income levels
the upper, middle, and lower tertiles.
Employment figures for each are provided
in four categories: (1) commercial; (2)
industrial; (3) public; and (4) extractive
It should be noted that the EWGCC now
uses 1021 zones in their transportation
planning network.9 It was determined that
a 1021 zone system was not necessary for
this study, and such a system greatly
increased the computation time and

The remainder of this paper addresses it
self to answering the questions posed
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computer storage requirements. Therefore
the population and employment figures for
the 1021 zone system were aggregated into
the 390 internal zones previously
mentioned.

the average daily transportation fuel use:
(1) determine the mode-split;
(2) for each mode multiply the persontrips by the appropriate inter
zone or intrazone distance;
(3) divide the results of step (2) by
the appropriate load factor (av
erage number of persons per
vehicle);
(4) divide the results of step (3) by
the appropriate number of miles
per gallon.

For each zone the following were computed:
(1) trip productions; (2) trip attrac
tions; (3) trip distribution; and (4)
mode split. There are many methods for
computing trip productions and trip at
tractions. Some of these methods make use
of theoretical functional models, some
make use of empirical methods.10 One of
the most important empirical methods is
regression analysis, which is the method
used in this study. The regression equa
tions were developed by the EWGCC and are
based on sample surveys of households in
the SMSA. A complete description of the
regression equations is found in an EWGCC
report.11

This procedure is self-explanatory except
perhaps for the load factor. The load
factor for automobiles was computed by use
of 1970 census data on the journey to
work.12 The automobile load factor varies
by trip purpose, but in the absence of
any good data for appropriate modification
of the automobile load factor by trip
purpose it was not modified. The automo
bile load factor varies by point of ori
gin, and this was built into the model.
The overall load factor for the SMSA is
approximately 1.2. The load factor for
buses is 15*1, a figure that has been
used by the EWGCC in their transportation
studies.13

Trip productions and attractions are gen
erated for eight different trip purposes:
(1) work; (2) business; (3) shopping;
(4) social; (5) recreation; (6) truck;
(7) taxi; (8) non-home based. For each of
these purposes trips are distributed
among zones (or intrazone) by use of the
concept of attraction centers and a modi
fied gravity model (see Figure 3). The
mode split between bus trips and personal
automobile trips has been made by use of
1970 census data.12 The detail in these
data is not sufficient to determine the
mode split between each pair of zones,
but the mode split can be determined for
trips between each county in the SMSA and
between the city and each county. The
available census data only pertains to
work trips. The mode split for trip pur
poses other than work was obtained by
making use of typical ratios of bus ridership for work trips to bus ridership for
other purposes.13

Yearly fuel consumption is obtained by
multiplying average daily fuel consump
tion by 339 for automobile and truck trips
and by 292 for bus trips. These figures
have been obtained by sample traffic
counts and by comparison of weekday and
weekend bus schedules.13
2.2

RESIDENTIAL

As was the case with the methodology used
in this study for computing transporta
tion energy consumption, the methodology
for computing residential energy consump
tion made use of local data whenever
appropriate local data were available.
The 1970 census data14 were used to deter
mine housing mix by county and the number
of persons per household unit by county.
The energy consumption per household unit
by county was obtained from the regional
energy study by the Center for Urban and
Environmental Research and Services
(CUERS).15 These data are reproduced
below.

Normally a fifth step, trip assignment,
would be included in a transportation
study. In this step trips between zones
are assigned to particular routes. This
is important, of course, if there is in
terest in studying traffic problems on
particular routes. However, such detail
was not felt to be necessary to this
study and a much simpler method was used.
X-Y coordinates for the center of popula
tion were estimated for each zone. The
mean distance traveled for trips between
zones is assumed to be the computed
straight line distance between centers of
population. Although this is a simple
procedure, it has yielded good results.
The mean intrazone trip distance is com
puted from the geometry of the zone.
After the trip distribution was made the
following procedure was used to compute
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County

Consumption per
Occupied Housing Unit
(Million Btus)____

St. Louis
Madison
St. Charles
St. Clair
St. Louis City
Monroe
Jefferson

195-3
159-6
157-4
155-9
153-5
139-2
116.3

The low residential energy consumption
per housing unit in Jefferson County for
1970 is due to socio-economic conditions
unique to Jefferson County in 1970 which
are not expected to prevail in 1995.
Growth occurring in Jefferson County
would tend to make the socio-economic con
ditions there more homogeneous with the
socio-economic conditions in Madison,
St. Charles, St. Clair and Monroe Coun
ties. Therefore, before projecting these
energy consumption data to 1995, the con
sumption per occupied housing unit in
Jefferson County was set equal to the
average consumption of these latter four
counties (153.2 million Btus). By making
use of the energy consumption data and
the appropriate housing mix, the 1970 en
ergy consumption per household unit for
each county was computed separately for
single and multiple family dwelling units.
All 1970 county data were projected to
the year 1995, and the data were then ap
plied to each zone according to the coun
ty in which the zone was located. The
following assumptions were made to pro
ject the data to 1995:
(1) The average number of persons per
household unit in the SMSA was
assumed to drop from 3.215 in 1970
to 2.8 in 1995.16
(2) The anticipated number of demoli
tions between 1970 and 1995 was
assumed to be 2 % of the 1970 hous
ing stock in the city of St. Louis
and 0.76# of the 1970 housing
stock in other SMSA counties.16
(3) The housing mix for the new dwell
ing units built between 1970 and
1995 was determined by making use
of EWGCC projections.16 In every
county these projections result in
a higher ratio of multiple family
to single family units than the
equivalent ratios for 1970 dwelling
units.
(4) The 1995 energy consumption for
multiple and single family units
was reduced from the 1970 levels
by 35-9% and 8.8/6, respectively.
These reductions reflect im
proved efficiences that result
from incorporating conservation
measures sufficient to meet the
ASHRAE standards by 1995. 17
After making the projections to 1995, the
energy consumption was computed for each
zone for the new household units (those
needed to accommodate growth and replace
demolished units) and for the old units
(existing 1970 units less the demolished
units). Total residential energy consump
tion was then computed for each zone, for
each county, and for the SMSA.

3.
3.1

RESULTS

TRANSPORTATION

This study focused on the energy sensi
tivity of residential land use. As stated
earlier the location of industrial and
commercial centers makes little difference
in internal industrial and commercial en
ergy consumption, but their location rel
ative to the location of population
clearly has impact on transportation en
ergy. From the standpoint of policy anal
ysis it would be unrealistic to project
for an employment pattern which reflects
industrial and commercial land use loca
tion aimed at minimizing journey to work.
This would require a social and institu
tional arrangement that is quite differ
ent from our current system and any system
foreseeable in the period considered by
the EWGCC land use plan. Therefore, in
each of the four land use plan variations
the industrial and commercial centers are
assumed to be fixed, their total energy
consumption is fixed, and the implications
of variation in residential land use in
transportation and residential energy use
are investigated.
Before using the transportation model to
compute the transportation energy sensi
tivity of variations in the EWGCC land
use plan for the year 1995, baseline
calculations of transportation energy use
were made for the year 1970. The reason
ableness of the model was then tested by
comparing the results of these calcula
tions to transportation energy use es
timates obtained for the year 1970 by
other means.15
Table 1 shows the computed transportation
energy use for the year 1970. The energy
use is presented by trip purpose for
buses and automobiles. In Table 1 the
1970 total energy use computed in this
study for automobiles, taxis, trucks and
buses is compared with data from an en
ergy report by CUERS.15 In both cases the
assumed average miles-per-gallon figures
are as follows: buses (4.01); trucks
(8.80); automobiles (13.53). All trans
portation energy values in the CUERS en
ergy report are estimates except for bus
diesel fuel, which was supplied by the
Bi-State Transit Authority. The method of
estimation in the CUERS report was not a
method which is land use sensitive, but
is a method which is felt to yield reason
ably accurate figures for total 1970
transportation energy. Since the energy
consumption produced by the transporta
tion model and the estimated energy con
sumption in the CUERS report are in sub
stantial agreement, it may be concluded
that the model is a reasonable one. The
starting point for the sensitivity

analysis is the EWGCC plan for the year
1995. The EWGCC allocation of land use
activities, both spatially and among
categories, is consistent with regional
development goals and with regional pref
erences. It is therefore practical to
start the analysis with their plan. How
ever, the impact of the land use plan on
energy consumption was not a major factor
in its development. It is reasonable to
assume that sufficient motivation to con
serve energy and appropriate energy con
servation policies could cause increased
concentration of the patterns of residen
tial growth in the period between 1970
and 1995. It is also reasonable to assume
that an even less concentrated residen
tial growth pattern than that predicted
by the EWGCC could result if sufficient
motivation to conserve energy and appro
priate energy conservation policies are
not provided and if continued exploita
tion of land far from urban areas is per
mitted. To determine energy sensitivity,
four alternatives to the EWGCC plan were
considered: two alternatives with more
concentrated residential growth patterns;
and two alternatives with less concen
trated residential growth patterns. The
transportation energy consumption of the
EWGCC plan is shown in Table 3 along with
the transportation energy consumption for
alternatives A, B, C, and D.

The residential land use patterns
assumed in alternatives A and B are felt
to be realistic variations in the basic
EWGCC plan that could result respec
tively from stronger energy-conservative
policies or from non-energy-conservative
policies. The total savings in gasoline
between the two plans is approximately
19.5 million gallons per year, a 3.2%
variation from the EWGCC plan.
Alternative C goes further than alterna
tive A in concentrating residential
growth. In alternative C, 150,000 of the
projected population growth of 500,000
between the years of 1970 and 1995 is re
distributed to near-suburban and innercity zones, 120,000 from fringe-suburban
zones and 30,000 from external zones.
Alternative D is less concentrated than
alternative B. Of the population growth
of 500,000, 120,000 Is redistributed from
near-suburban and inner-city zones to
fringe-suburban zones, and 30,000 is re
distributed to external zones from near
suburban and inner-city zones. The
savings in gasoline between alternatives
C and D is approximately 30.8 million
gallons per year, a 5.1% variation from
the EWGCC plan.
These gasoline savings are partially off
set by increased diesel fuel consumption
by buses, because many zones in which
there is presently less automobile travel
would also have increased bus patronage.
It can be seen from Table 5 that the in
creased consumption of diesel fuel is
relatively minor when compared with the
gasoline saving.

Alternative A is a variation of the EWGCC
plan in which more of the population
growth between the years 1970 and 1995 is
assumed to be in inner-city zones and
near-suburban zones and less in the
fringe-suburban and external zones. Spe
cifically, of the projected growth in
population of approximately 500,000 in
the internal zones between the years 1970
and 1995, 80,000 is redistributed from
fringe-suburban into near-suburban and
inner-city zones. Of the growth in popu
lation of approximately 41,000 in the
external zones, 20,000 is redistributed
into near-suburban and inner-city zones.
This alternative reflects what could
happen with policies which encourage in
creased construction and rehabilitation
of housing in the city of St. Louis and
near-suburban areas.
Alternative B is a variation of the EWGCC
plan which is the opposite of alterna
tive A. Of the growth in population of
approximately 500,000 in the internal
zones, 80,000 is redistributed from near
suburban and inner-city zones into fringesuburban zones and 20,000 is redistrib
uted into external zones. This alterna
tive reflects what could happen if re
strictions on the development of land for
housing in fringe-suburban and rural
areas were weakened or eliminated.
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It should be noted that with alternatives
A and B the residential patterns of only
100,000 people are being redistributed.
This represents 20% of the growth in
population between 1970 and 1995, hut is
only 3-5% of the total SMSA population
in the year 1995. Alternatives C and D
redistribute 150,000 people which is
5.2% of the total population in the year
1995. Thus, the percentage savings in
gasoline consumption is commensurate with
the percentage redistribution of popula
tion. This is clearly a result of re
distributing people among zones which
have maximum impact on automobile and
transit travel patterns.
Another result of interest is the savings
accrued by increased vehicle fuel econ
omy. The vehicle miles-per-gallon for
the year 1995 are assumed to be: buses
(5-0); trucks (11.0); automobiles (30.0 ).
This results in a saving of 273 million
gallons of gasoline in the year 1995 for
the EWGCC plan over the year 1970, a
projected saving of 31% even with a popu
lation increase of more than 500,000.

The yearly use of diesel fuel remains at
approximately the same level in 1995 as
in 1970.
It should also be noted that the analysis
did not assume any changes in the vehicle
load factors for automobiles and buses in
the year 1995. This point will be dis
cussed in the next section.
Table 5 shows the residential energy use
in 1995 for the EWGCC plan and the four
alternatives. Alternative A saves 0.5
trillion Btus of energy over alternative
B (0.34# of the EWGCC plan), and alter
native C saves 0.27 trillion Btus of en
ergy over alternative D (0.18# of the
EWGCC plan). These residential energy
savings are equivalent in natural gas to
483 million cubic feet and 26l million
cubic feet, respectively. A gallon of
gasoline contains 125,000 Btus. Therefore
it can be seen that the Btu content of
the transportation fuel saving is approx
imately 5 to 14 times higher than the
residential fuel saving for the equiva
lent alternatives.
Note that all four alternatives use less
residential energy than the EWGCC plan.
This is primarily due to the fact that
there is some movement from St. Louis
County with all alternatives, and St.
Louis County has by far the highest rate
of residential energy use of all coun
ties in the SMSA.
4.

DISCUSSION

It is useful to consider how policies
affecting land use fit into the bigger
picture of energy conservation and to put
into proper perspective the potential
energy saving projected by this study.
The most important conservation measure
in the transportation sector is an in
crease in vehicle efficiency. This has
been incorporated in the analysis because
federal policies are already in effect to
mandate such changes. Two conservation
measures that were not considered in the
preceding analysis are: (1) increased use
of mass transit; (2) increased load fac
tor in personal automobiles.
In order to analyze increased use of mass
transit properly, increased transit use
by origin and destination should be known.
However, a rough idea of the saving can
be obtained by simply modifying the over
all percentage of mass transit travel. If
the overall use of mass transit doubles
and this increase is directly reflected
in a decrease in automobile use, the net
daily saving in fuel for the EWGCC plan
in the year 1995 can be shown to be
approximately 17,000 gallons. This saving

represents 1.2# of the daily automobile
fuel consumption. This level of Increase
in mass transit patronage cannot be
achieved without incurring a rather large
cost. Hirst18 has estimated that if
national mass transit use were doubled in
the period 1973 to 1980, 100,000 new buses
would have to be added to the 1973 fleet
of 46,000 buses. Thus, even if one is more
conservative than Hirst it can be seen
that the Bi-State system would probably
have to double their bus fleet in order
to double patronage. The acquisition of
these new buses would be partially sub
sidized by the general public. In addi
tion, there is no assurance that increased
use of mass transit would result in a
commensurate reduction in personal auto
mobile use. An experiment was conducted
in Atlanta in which bus fares were greatly
reduced and service greatly improved.18
Bus patronage was increased by 28#, but
only 42# of the new bus riders were former
automobile drivers. The other 58# of the
new bus riders were either people who were
not formerly making trips, people who
formerly used modes of travel other than
automobiles, or people who had been riders
in automobiles. The fuel saving in Atlanta
was estimated to be 9300 gallons per day.
By stating these rather pessimistic fig
ures an argument is not being made against
mass transit improvement, because there
are other benefits to be accrued, such as
reduced peak congestion. In addition,
some people depend on mass transit for
their mobility. The argument is, rather,
that increased use of mass transit would
have little impact on energy conservation.
In order to best analyze the effect of
increased automobile load factors, the
load factors should again be available
as a function of origin and destination.
However, as with mass transit, a good
idea of the potential saving due to in
creased load factors can be determined by
simply adjusting the overall load factor.
The automobile load factor assumed in this
study was assumed to remain constant at
approximately 1.2. An increase in the load
factor to 1.4 would result in a saving of
approximately 200,000 gallons of gasoline
per day or 67.8 million gallons of gaso
line per year over the level of the
EWGCC plan. This 14.3# saving seems to be
a rather easy way to reduce gasoline con
sumption, but it is not as easy as it
appears. Americans are very reluctant to
give up the privacy and convenience of
their own personal automobile. A study by
Cambridge Systematics, Inc. (CSI), has
Investigated a number of schemes designed
to promote carpooling. Advantages offered
included cost and supply of parking, tolls,
gasoline taxes, carpool subsidies, autofree zones, gasoline rationing and em
ployer incentives. The overall results of
330

these schemes in the Washington, D.C.
area indicate that there is a remarkable
insensitivity of automobile users to in
creased costs of travel. For example:
"Adding $3 per day to the base cost of
parking increases the overall cost of
commuting by 100 to 200 percent. The re
sponse to this enormous change in cost
resulted in only a 10 percent reduction
in work-trip travel."18 However, in some
areas carpooling and vanpooling have been
quite successful, usually as a result of
employer-based incentives.19 In spite of
the mixed level of success with existing
carpooling and vanpooling programs, the
large potential for saving energy sug
gests that efforts to discover and imple
ment more effective programs should be
continued.

characteristics and regulations. Table 6
shows the residential energy consumption
of alternative A to be 146.58 trillion
Btus. This is a minuscule 0.53# less than
the residential energy use projected for
the EWGCC 1995 plan. It is clear that the
most important aspect of land use planning
for the potential reduction of energy con
sumption (assuming general efforts to
achieve ASHRAE residential energy conser
vation standards) is related to the trans
portation impact. Local socio-economic
factors, as well as zoning and subdivision
regulations appear to have little impact
within the structure of this study.
A projection into the future of the en
ergy consumption implied by a particular
land use plan is dynamic, changing with
the future projections of population and
employment. However, some general con
clusions can be drawn from this study. It
may be stated that by far the most prom
ising conservation measure in the trans
portation sector is increased fuel
economy. The next most promising mea
sure is increased carpooling. Increased
carpooling will probably only happen as
a result of inducements caused by rather
extreme policies, some with an associated
high price. Land use plans with energy
conservation in mind are more effective
at reducing energy consumption than
simply increased use of mass transit.
The benefits of energy-conservative land
use plans are clear, and come associated
with the other benefits accrued by
reducing urban travel.

Residential energy consumption is affect
ed by the housing mix, local socio
economic levels, local zoning and sub
division regulations, and the size and
insulation quality of the individual
structures. This study assumes that ris
ing costs of energy, new construction
standards, rehabilitation programs and
federal home insulation incentives will
all work to achieve the ASHRAE energy
conservation standards by 1995- The
housing mix will include a greater pro
portion of multiple family units for the
increased proportion of the population
living in one or two person households.
Since local socio-economic levels and
housing regulations do vary among the
counties there will continue to be varia
tions in energy use related to local

TABLE 1
Fuel Used for Transportation for the Year 1970
(Thousands of Gallons)
Computed in
this Study
Auto
Gasoline
Bus
Diesel
Truck
Gasoline
Diesel
Total
Gasoline
Diesel

CUERS Report

749,749

769,201

4,696

4,757

131,522
75,176

116,323
66,494

881,271
79,872

885,524
71,251
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TABLE 2
Fuel Used for Transportation for the Year 1995
(Thousands of Gallons)
Purpose

Bus

EWGCC
Auto

Plan B
Auto
Bus

8.82
1.87
2.40
1.29
1.11

375.7
198.3
270.9
167 •1
166.5

8.03
1.73
2.13
1.16
1.02

0.98

163.7

0.95

i—1

^T

KD
rH

Work
8.34
393.1
1.78
Business
206.3
Shopping
2.27
281.5
171.0
Social
1.21
Recreation 1.05
171.5
Not Home
0.96
167.0
Based
Average
Daily
15.61 1,390.4
Total

Plan A
Bus
Auto

,342.2

Plan C
Auto
Bus

Plan D
Auto
Bus

403.0
211.2
280.9
172.4
173-7

8.98
1.89
2.43
1.32
1.13

367.7
195.3
266.2
165-5
164.7

7.92
1.70
2.10
1.14
1.00

409-6
213.7
284.3
173.3
174.8

167.2

0.99

163.3

0.95

167.6

15.02 1 ,408.4

16.74 1 ,322.7

14.81 1 ,423.3

TABLE 3
Fuel Used for Transportation for the Year 1995
(Thousands of Gallons)

Auto
Gasoline
Bus
Diesel
Truck
Gasoline
Diesel
Total
Gasoline
Diesel

Alternatives
C

EWGCC

A

B

D

474,153

457,918

480,560

451,362

485,543

4,558

4,809

4,386

4,888

4,325

134,566
76,884

135,672
77,520

132,547
75,757

135,707
77,549

132,368
75,656

608,719
81,442

593,590
82,329

613,107
80,143

587,069
82,437

617,911
79,981

TABLE 4
Change in Yearly Transportation Fuel
Use From EWGCC Plan
GASOLINE
Thousands
of Gallons
Percent
Alternatives
A
B
C
D

-15,129
+ 4,388
-21,650
+ 9,192

DIESEL
Thousands
of Gallons
Percent
+ 887
-1,297
+ 995
-1,461

-2.5
+ .7
-3.6
+1.5

+ 1.1
-1.6
+ 1.2
-1.8

TABLE 5
Total Yearly Residential
Energy Use for the Year 1995
(Trillion Btus)
Alternatives
B
C

COUNTY

EWGCC

A

St. Charles
St. Louis
St . Louis City
Jefferson
Madison
St. Clair
Monroe

9.17
67.16
28.15
8.14
16.38
16.84
1.52

7.65
65.67
29-64
6.86
17.41
17.92
1.43

10.35
65.87
27.99
9.42
15.95
16.07
1.43

6.88
66.23
29.89
6.22
17-84
18.21
1.39

10.93
65.23
27.92
10.05
15.73
15.68
1.39

147.36

146.58

147.08

146.66

146.93

Total
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Figure 1.—

Trip Splits

Figure 2.—

Miles/Energy

Input Population and
Employment by Zone

input Grid Coordinates!
For Each Zone

Compute Trip Productions
For Each Zone

For Each Zone Do:

Compute Trip Attractions
For Each Zone

Compute Distance to All
Other Zones

Balance Attractions and
Productions

Input Trip Splits to All
Other Zones

Print Productions and
Attractions by Purpose
By Zone /

Compute Personal Miles
Traveled to All Other
Zones

/input Grid Coordinates
For Each Zone

[Split Mode by Purpose

For Each Zone Do:

Accumulate Personal Miles
Traveled by Mode by
Purpo s e ______ ________

Compute Distance to All
Other Zones

End Zone Do

For Each Trip Purpose Do:

Print Personal Miles
Traveled from Each Zone
By Mode by Purpose_____

Rank Attraction Centers
by Distance

Using Average Load Factors
And MPG Compute Energy Use
By Mode by Purpose________

Split Trips to All Other
Zones

Compute Yearly Energy Use
Write Trip Splits into File
Print Results]
End Trip Purpose Do
End Zone Do
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Figure 3-— Expansion of Trip Purpose Loop from Figure 1

For Each Trip Purpose Do:

For Each Attraction Center
K=1, NCR do:

Input Attraction Centers

For Each Zone Do:

Compute Distance to Attraction
Centers and Intrazone Distance

Compute Sum of Attractions
To All Zones Whose Distance
<Attraction Center Distance

Rank Attraction Centers in
Ascending Order of Distance,
Rank(K ), K=l, NCR
— A— '
KI=0
I

For Each Zone J Do:
Compute Trip Split by
Multiplying Trip Productions
By Ratio(J)/Totratio

End Zone Do
m i.
~
For Each Zone J Do:
For Any Zone Whose Rank(KI)
<DistanceiRank(K) Compute
Ratio Of Attractions to Sum
of Attractions, Ratio(J)
— Jl_
Compute Totratlo=jRatlo(J)
End Zone Do

End Zone Do I
fwrite Trip Splits into File

jE--------— |End Trip Purpose Do

End Attraction Center Do
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